Induction of random microtubule polymerization in cold and drug-treated PtK1 cells following hyperosmotic shock treatment.
The effects of hypertonic sucrose on spindle and interphase microtubule (MT) arrays of PtK1 cells were investigated by incubating cells in complete culture medium at 4 degrees or 37 degrees C, with or without hypertonic sucrose, nocodazole or vinblastine (VLB). Results from anti-tubulin immunofluorescence showed that sucrose-induced alterations of spindle morphology seen at 37 degrees C did not occur at cold temperatures, but cold-induced MT loss was diminished. Application of warm hypertonic sucrose following depolymerization of MTs by nocodazole or cold resulted in the formation of a "feltwork" of randomly oriented, short MTs throughout the cytoplasm. These results, and those obtained substituting VLB for nocodazole, suggest that the effects of sucrose depend on the cytoplasmic concentration of soluble tubulin and support the hypothesis that osmotic factors are involved in effects of hypertonic sucrose on MT organization.